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DETAILED ACTION 

1 . This Office Action is taken in response to Applicant's Remarks filed on June 20, 
2007 regarding application 10,679,008 filed on October 2, 2003. 

2. Claims 1, 3-8, 10, 15-16, 19-22 and 43-48 are pending for consideration. 

3. Response to Remarks 

Applicants' remarks have been fully and carefully considered. 
In view of these remarks, rejections of claims 1, 3-6, 8-10, 15-16, 19-20, 22 and 
43-48 under 35 U.S.C. 102(b) as being anticipated by Achiwa et al. (US 5,737,742) 
have been withdrawn. 

In response to the remarks, a new ground of claim analysis based on a newly 
identified reference (Miyauchi, US 6,430,650) has been made. Refer to the 
corresponding sections of the following claim analysis for details. 

Claim Rejections ■ 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

5. Claims 1 , 3-6, 8-1 0, 1 5-1 6, 1 9-20, 22 and 43-48 are rejected under 35 
U.S.C. 102(e) as being anticipated by Miyauchi (US 6,430,650). 
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As to claim 1 , Miyauchi discloses a method [Semiconductor Storage Device for 
Group management of Data Sectors (title); abstract] for performing a write operation 
[figures 7A and 7B show the flowchart of write operation] in a non-volatile memory 
system [The corresponding non-volatile memory system is the flash memory system 
shown in figure 1,11, which includes a flash memory (figure 1,15) which is non- 
volatile], the non-volatile memory system including a non-volatile memory [The 
corresponding non-volatile memory system is the flash memory system shown in figure 
1,11, which includes a flash memory (figure 1,15) which is non-volatile] having a 
plurality of erase units [FIG. 2 shows an erase block 20 in a flash memory 15. A 
block size is 64 kilobytes. ... (column 3, lines 66-67)); the total capacity of the storage 
device is more than 1 megabytes (column 1, lines 54-60; column 3, lines 42-50), thus it 
has a plurality of erase units, each of them with a size of 64 kbytes], each erase unit 
including a plurality of programming units arranged in a sequence [The 
corresponding programming units are the sectors : "Though read and write can be 
performed in the unit of a sector (512 bvtes) . erase can only be performed in the unit of 
a relatively large size such as 64 kbytes (column 1 , lines 33-35)"; since each erase unit 
is 64 kbytes in size and each sector has 512 bytes, an erase unit includes a plurality of 
128 sectors (i.e., the programming units); figure 3 shows that sectors 0, 1, 2 and 3 of 
PGN=X are arranged in a sequence (column 3, lines 26-37)], each programming unit 
comprising a plurality of non-volatile memory cells [a sector has 512 bytes 
(column 1 , lines 33-35), note that each "bit" of the 512 bytes represents a memory cell] 
wherein a logical unit is associated with a first erase unit and includes a plurality 
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of logic sub-units arranged in a sequence [figures 4 and 6 show the 
correspondence between logical entities and physical entities; column 3, lines 30-37; 
For example, when the logical sector numbers designated by the host 10 are 4, 5 and 
6, the logical group number is set as "1" and the offset addresses OA are set and "0", 
"1" and "2" (column 6, lines 4-7), note that each "logical sector number" represents a 
"logic sub-unit," and the collection of all logical sector numbers associated with a block 
represents a "logical unit"], the method comprising: 

grouping the programming units [The corresponding programming units are the 
sectors (Though read and write can be performed in the unit of a sector (512 bytes) 
(column 1 , lines 33-35))] within the first erase unit into a plurality of groups of 
programming units, the groups arranged in a sequence [A semiconductor storage 
device comprises a flash memory and manages the sectors in the unit of groups each 
consisting of n sectors (abstract); The semiconductor storage device 1 1 manages four 
sectors as one group (column 3, lines 26-27); figure 5 shows a plurality of groups in 
sequence]. 

writing contents of a first logical sub-unit into a first programming unit in a first 
group of programming units of the first erase unit [figures 7A and 7B show the 
flowchart of write operation on how the content of a logic sector unit is written into the 
corresponding physical sector of a particular group; For example, when the logical 
sector numbers designated by the host 10 are 4. 5 and 6 . the logical group number is 
set as "1" and the offset addresses OA are set and "0", "1" and "2" (column 6, lines 4- 
7); for example, when the host tries to write the contents of logical sector number 4 into 
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the flash memory (see figures 7A-7B, note that 4 divided by 4 gives a quotient of 1 and 
a remainder of 0), and if sector 0 of group PGN=1 has not been written with data yet, 
then the contents of logical sector number 4 (i.e., the first logical sub-unit) from the host 
will be written into sector 0 (i.e., the first programming unit) of group PGN=1 (i.e.. the 
first group) because this is a " new write " (column 4, line 58 to column 5, line 7; column 
5, line 63 to column 6, line 27); figures 5 and 8A-8E]; and 

then writing contents of a second logical sub-unit into a second programming 
unit in a first group of programming units [figures 7A and 7B show the flowchart of 
write operation on how the content of a logic sector unit is written into the 
corresponding physical sector of a particular group; For example, when the logical 
sector numbers designated by the host 10 are 4, 5 and 6 . the logical group number is 
set as "1" and the offset addresses OA are set and "0", "1" and "2" (column 6, lines 4- 
7); for example, when the host tries to write the contents of logical sector number 6 into 
the flash memory (see figures 7A-7B, note that 6 divided by 4 gives a quotient of 1 and 
a remainder of 2), and if sector 2 of group PGN=1 has not been written with data yet, 
then the contents of logical sector number 6 (i.e., the second logical sub-unit) from the 
host will be written into sector 2 (i.e., the second programming unit) of group PGN=1 
(i.e., the first group) because this is a " new write " (column 4, line 58 to column 5, line 7; 
column 5, line 63 to column 6, line 27); figures 5 and 8A~8E], the second logical sub- 
unit later in the sequence of logical sub-units than the first logical sub-unit, and 
the second programming unit later in the sequence of the programming units 
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than the first programming unit [logical sector number 6 (i.e., the second logical sub- 
unit) is later than logical sector number 4 (i.e., the first logical sub-unit)], 
then writing contents of a third logical sub-unit of the first logic unit into a 
programming unit in a second group of programming units of the first erase unit 

[figures 7A and 7B show the flowchart of write operation on how the content of a logic 
sector unit is written into the corresponding physical sector of a particular group; For 
example, when the logical sector numbers designated by the host 10 are 4. 5 and 6 . 
the logical group number is set as "1" and the offset addresses OA are set and "0", "1" 
and "2" (column 6, lines 4-7); for example, when the host tries to write the contents of 
logical sector number 5 into the flash memory (see figures 7A~7B, note that 5 divided 
by 4 gives a quotient of 1 and a remainder of 1), and if sector 1 of group PGN=1 has 
already been written with data, then the contents of logical sector number 5 (i.e., the 
third logical sub-unit) from the host will be written into sector 1 of group PGN=2 (i.e.. 
the second group) because this is a " additional write " (column 4, line 58 to column 5, 
line 28; column 6, lines 29-61); figures 5 and 8A-8E], the third logical sub-unit 
earlier in the sequence of logical sub-units than the second logical sub-unit 
[logical sector number 5 (the third logical sub-unit) is earlier than logical sector number 
6 (i.e., the second logical sub-unit)]. 

As to claim 3, Miyauchi teaches that the method of claim 1, further 
comprising: 

After the step of writing contents of a third logic sub-unit, writing contents of a 
fourth logical sub-unit into a programming unit of the second group, the fourth 
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logical sub-unit later in the sequence of logical sub-units than the third logical 
sub-unit [figures 7A and 7B show the flowchart of write operation on how the content 
of a logic sector unit is written into the corresponding physical sector of a particular 
group; For example, when the logical sector numbers designated by the host 10 are ^ 
5 and 6 . the logical group number is set as "1" and the offset addresses OA are set 
and "0", "1" and "2" (column 6, lines 4-7); for example, when the host tries to write the 
contents of logical sector number 7 into the flash memory (see figures 7A~7B, note 
that 7 divided by 4 gives a quotient of 1 and a remainder of 3), and if sector 3 of group 
PGN=1 has already been written with data, then logical sector number 7 (i.e., the 
fourth logical sub-unit) from the host will be written into sector 3 of group PGN=2 (i.e.. 
the second group) because this is a " additional write " (column 4, line 58 to column 5, 
line 28; column 6, lines 29-61); logical unit number 7 (i.e., the fourth logical sub-unit) is 
later than logical unit number 5 (i.e., the third logical sub-unit); figures 5 and 8A~8E]. 

As to claim 4, Miyauchi teaches that the method of claim 1, further 
comprising: 

writing a first identifier into the first group of programming units [figure 5 shows 
that the first group has an identifier PGN (Physical Group Number)=X and the second 
group has an identifier PGN=Y; figures 8A-8E and 9A~9E show more examples; the 
Logical Group Number is stored in the group management information (figure 2, 22; 
column 4, lines 1-25)], the first identifier being arranged to substantially identify 
the first logical sub-unit [figures 5 and 6 show the correspondence between the 
identifiers and the logical sub-units; a logical sector number is converted to a logical 
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group number and an offset address, and a conversion table is provided to convert a 
logical group number to a physical group number (abstract)]; 
writing contents of a first logical sub-unit of a second logical unit into a 
programming unit of a second group of programming units in the first erase unit 

[figures 7A and 7B show the flowchart of write operation on how the content of a logic 
sector unit is written into the corresponding physical sector of a particular group; For 
example, when the logical sector numbers designated by the host 10 are 4, 5 and 6 . 
the logical group number is set as "1" and the offset addresses OA are set and "0", "1" 
and "2" (column 6, lines 4-7); for example, when the host tries to write the contents of 
logical sector number 8 into the flash memory (see figures 7A~7B, note that 8 divided 
by 4 gives a quotient of 2 and a remainder of 0), and if sector 0 of group PGN=2 has 
not been written with data yet, then the contents of logical sector number 8 (i.e., the 
first logical sub-unit) from the host will be written into sector 0 (i.e., the first 
programming unit) of group PGN=2 (i.e.. the second group) because this is a " new 
write " (column 4, line 58 to column 5, line 7; column 5, line 63 to column 6, line 27); 
figures 5 and 8A~8E]; and 

writing a second identifier into the second group of programming units [figure 5 
shows that the first group has an identifier PGN (Physical Group Number)=X and the 
second group has an identifier PGN=Y; figures 8A~8E and 9A~9E show more 
examples; the Logical Group Number is stored in the group management information 
(figure 2, 22; column 4, lines 1-25)], the second identifier being arranged to 
substantially identify the second logical sub-unit [figures 5 and 6 show the 
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correspondence between the identifiers and the logical sub-units; a logical sector 
number is converted to a logical group number and an offset address, and a 
conversion table is provided to convert a logical group number to a physical group 
number (abstract)]. 

As to claim 5, Miyauchi teaches that each of the erase units is a physical 
block, and the first logic unit is a logic block [figures 5 and 6 show the 
correspondence between the physical entities and the logical sub-units; column 3, line 
66 to column 4, line 40], wherein each of the programming units is a physical page 
[the sectors (column 3, lines 42-52)]; and wherein each of the logical sub-units is a 
logical page [the logical sector number from the host (abstract; column 6, lines 4-7)]. 

As to claim 6, Miyauchi teaches that the non-volatile memory is a flash 
memory [flash memory, figure 1,15]. 

As to claim 8, Miyauchi teaches that the method of claim 1, wherein the 
contents of the third logical sub-unit substantially supercede the contents of the 
first logical sub-unit [this corresponds to the "additional write" (column 4, line 58 to 
column 5, line 28) wherein the third logical unit number and the first logical unit number 
from the host are the same]. 

As to claim 10, the limitations recited in this claim are substantially the same as 
those recited in claims 1 and 4. Thus claim 10 is rejected by the same reasons as 
applied to claim 1 and claim 4. Refer to "As to claim 1" and "As to claim 4" presented 
earlier in this section for details. 
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As to claim 15, Miyauchi teaches that the non-volatile memory system [figure 
18 shows the memory system], wherein the controlling means comprises: 
code devices for performing the sequence of operations [figures 7A-7B and figure 
10 show the code that control the operation of the storage device; the code device 
comprises memory that stores the code and the address conversion table (figure 1, 
16)]; and a processor for accessing and executing the code devices [CPU (figure 
1, 13) is the processor; the CPU controls the operation of the entire semiconductor 
storage device (column 3, lines 24-25)]. 

As to claim 16, Miyauchi teaches that the method of claim 22, wherein the 
contents of the third logical sub-unit substantially supercede the contents of the 
first logical sub-unit [this corresponds to the "additional write" (column 4, line 58 to 
column 5, line 28) wherein the third logical unit number and the first logical unit number 
from the host are the same]. 

As to claim 19, Miyauchi teaches that each of the erase units is a physical 
block, and the first logic unit is a logic block [figures 5 and 6 show the 
correspondence between the physical entities and the logical sub-units; column 3, line 
66 to column 4, line 40], wherein each of the programming units is a physical page 
[the sectors (column 3, lines 42-52)]; and wherein each of the logical sub-units is a 
logical page [the logical sector number from the host (abstract; column 6, lines 4-7)]. 

As to claim 20, Miyauchi teaches that the non-volatile memory is a flash 
memory [flash memory, figure 1, 15]. 
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As to claim 22, Miyauchi discloses a non-volatile memory system [The 
corresponding non-volatile memory system is the flash memory system shown in figure 
1, 11, which includes a flash memory (figure 1,15) which is non-volatile], comprising: 
a non-volatile memory [The corresponding non-volatile memory system is the flash 
memory system shown in figure 1, 11, which includes a flash memory (figure 1,15) 
which is non-volatile] having a plurality of erase units [FIG. 2 shows an erase block 
20 in a flash memory 15. A block size is 64 kilobytes. ... (column 3, lines 66-67)); the 
total capacity of the storage device is more than 1 megabytes (column 1 , lines 54-60; 
column 3, lines 42-50), thus it has a plurality of erase units, each of them with a size of 
64 kbytes], each erase unit including a plurality of programming units arranged in 
a sequence [The corresponding programming units are the sectors : "Though read and 
write can be performed in the unit of a sector (512 bytes) , erase can only be performed 
in the unit of a relatively large size such as 64 kbytes (column 1, lines 33-35)"; since 
each erase unit is 64 kbytes in size and each sector has 512 bytes, an erase unit 
includes a plurality of 128 sectors (i.e., the programming units); figure 3 shows that 
sectors 0, 1, 2 and 3 of PGN=X are arranged in a sequence (column 3, lines 26-37)], 
each programming unit comprising a plurality of non-volatile memory cells [a 
sector has 512 bytes (column 1, lines 33-35), note that each "bit" of the 512 bytes 
represents a memory cell] wherein a logical unit is associated with a first erase 
unit and includes a plurality of logic sub-units arranged in a sequence [figures 4 
and 6 show the correspondence between logical entities and physical entities; column 
3, lines 30-37; For example, when the logical sector numbers designated by the host 
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10 are 4, 5 and 6 . the logical group number is set as "1" and the offset addresses OA 
are set and "0", "1" and "2" (column 6, lines 4-7), note that each "logical sector number" 
represents a "logic sub-unit," and the collection of all logical sector numbers associated 
with a block represents a "logical unit"]; 

means for controlling the writing of contents into the non-volatile memory [figure 
1 shows the means, including the CPU (13) and flash controller (14); column 3, lines 
16-25); figures 7A~7B shows the flowchart of writing the contents into the flash 
memory] according to groups of programming units within the erase units, the 
groups arranged in sequence [A semiconductor storage device comprises a flash 
memory and manages the sectors in the unit of groups each consisting of n sectors 
(abstract); The semiconductor storage device 1 1 manages four sectors as one group 
(column 3, lines 26-27); figure 5 shows a plurality of groups in sequence], according 
to a sequence of operations comprising: 

writing contents of a first logical sub-unit into a first programming unit in a first 
group of programming units of the first erase unit [figures 7A and 7B show the 
flowchart of write operation on how the content of a logic sector unit is written into the 
corresponding physical sector of a particular group; For example, when the logical 
sector numbers designated by the host 10 are 4, 5 and 6 . the logical group number is 
set as "1" and the offset addresses OA are set and "0", "1" and "2" (column 6, lines 4- 
7); for example, when the host tries to write the contents of logical sector number 4 into 
the flash memory (see figures 7A-7B, note that 4 divided by 4 gives a quotient of 1 and 
a remainder of 0), and if sector 0 of group PGN=1 has not been written with data yet, 
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then the contents of logical sector number 4 (i.e., the first logical sub-unit) from the host 
will be written into sector 0 (i.e., the first programming unit) of group PGN=1 (i.e.. the 
first group) because this is a " new write " (column 4, line 58 to column 5, line 7; column 
5, line 63 to column 6, line 27); figures 5 and 8A~8E]; and 
then writing contents of a second logical sub-unit into a second programming 
unit in a first group of programming units [figures 7A and 7B show the flowchart of 
write operation on how the content of a logic sector unit is written into the 
corresponding physical sector of a particular group; For example, when the logical 
sector numbers designated by the host 10 are 4. 5 and 6 . the logical group number is 
set as "1" and the offset addresses OA are set and "0", "1" and "2" (column 6, lines 4- 
7); for example, when the host tries to write the contents of logical sector number 6 into 
the flash memory (see figures 7A~7B, note that 6 divided by 4 gives a quotient of 1 and 
a remainder of 2), and if sector 2 of group PGN=1 has not been written with data yet, 
then the contents of logical sector number 6 (i.e., the second logical sub-unit) from the 
host will be written into sector 2 (i.e., the second programming unit) of group PGN=1 
(i.e., the first group) because this is a " new write " (column 4, line 58 to column 5, line 7; 
column 5, line 63 to column 6, line 27); figures 5 and 8A~8E], the second logical sub- 
unit later in the sequence of logical sub-units than the first logical sub-unit, and 
the second programming unit later in the sequence of the programming units 
than the first programming unit [logical sector number 6 (i.e., the second logical sub- 
unit) is later than logical sector number 4 (i.e., the first logical sub-unit)], 
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then writing contents of a third logical sub-unit of the first logic unit into a 
programming unit in a second group of programming units of the first erase unit 

[figures 7A and 7B show the flowchart of write operation on how the content of a logic 
sector unit is written into the corresponding physical sector of a particular group; For 
example, when the logical sector numbers designated by the host 10 are 4. 5 and 6 . 
the logical group number is set as "1" and the offset addresses OA are set and "0", "1" 
and "2" (column 6, lines 4-7); for example, when the host tries to write the contents of 
logical sector number 5 into the flash memory (see figures 7A~7B, note that 5 divided 
by 4 gives a quotient of 1 and a remainder of 1), and if sector 1 of group PGN=1 has 
already been written with data, then the contents of logical sector number 5 (i.e., the 
third logical sub-unit) from the host will be written into sector 1 of group PGN=2 (i.e., 
the second group) because this is a " additional write " (column 4, line 58 to column 5, 
line 28; column 6, lines 29-61); figures 5 and 8A~8E], the third logical sub-unit 
earlier in the sequence of logical sub-units than the second logical sub-unit 
[logical sector number 5 (the third logical sub-unit) is earlier than logical sector number 
6 (i.e., the second logical sub-unit)]. 

As to claim 43, Miyauchi teaches that the method of claim 1, further 
comprising: 

after the step of writing contents of the third logical sub-unit, receiving contents 
of a fourth logical sub-unit to be written into the non-volatile memory, the fourth 
logical sub-unit earlier in the sequence of logical sub-units than the third logical 
sub-unit [figures 7A and 7B show the flowchart of write operation on how the content 
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of a logic sector unit is written into the corresponding physical sector of a particular 
group; For example, when the logical sector numbers designated by the host 10 are 4^ 
5 and 6 . the logical group number is set as "1" and the offset addresses OA are set 
and "0", "1" and "2" (column 6, lines 4-7); for example, when the host tries to write the 
contents of logical sector number 7 into the flash memory (see figures 7A~7B, note 
that 7 divided by 4 gives a quotient of 1 and a remainder of 3), and if sector 3 of group 
PGN=1 has already been written with data, then logical sector number 7 (i.e., the 
fourth logical sub-unit) from the host will be written into sector 3 of group PGN=2 (i.e., 
the second group) because this is a " additional write " (column 4, line 58 to column 5, 
line 28; column 6, lines 29-61); logical unit number 7 (i.e., the fourth logical sub-unit) is 
later than logical unit number 5 (i.e., the third logical sub-unit); figures 5 and 8A~8E]; 
determining whether one of the groups of programming units in the first erase 
unit is available for writing into [figure 7A, step S103; column 5, line 63 to column 6, 
line 28]; 

responsive to none of the groups of programming units being available for 
writing into [if the answer is "YES" for step S1 17 of figure 7B], merging the contents 
of the first logical unit that were previously written into the plurality of 
programming units of the first erase unit into programming units of a first group 
of programming units in a second erase unit [figure 7B, steps S120 to S126; 
column 6, lines 29-61; the merge operation is further illustrated in figures 8A~8E, 
where contents of a logical unit is merged into other groups/erase-units with previously 
written data; column 7, lines 20-36]; and 
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then writing the contents of the fourth logical sub-unit into a programming unit 
of a second group of programming units of the second erase unit [figure 7B, steps 
S120 to S126; column 6, lines 29-61; the merge operation is further illustrated in 
figures 8A-8E, where contents of a logical unit is merged into other groups/erase-units 
with previously written (i.e., existing) data; column 7, lines 20-36]. 

As to claim 44, Miyauchi teaches that the method of claim 43, wherein the 
merging step merges the contents of the first logical unit that were previously 
written into the plurality of programming units of the first erase unit with 
contents of the first logical unit stored in another erase unit [figure 7B, steps S120 
to S126; column 6, lines 29-61; the merge operation is further illustrated in figures 
8A-8E, where contents of a logical unit is merged into other groups/erase-units with 
previously written (i.e., existing) data; column 7, lines 20-36]. 

As to claim 45, Miyauchi teaches that the method of claim 43, further 
comprising: 

determining whether additional contents of the first logical unit remain to be 
updated [figures 7A-7B; column 4, line 58 to column 5, Iine28]; 
responsive to additional contents remaining to be updated, repeating the 
determining, merging, and writing steps [figure 7A, step S103; column 5, line 63 to 
column 6, line 28; figure 7B, steps S120 to S126; column 6, lines 29-61; the merge 
operation is further illustrated in figures 8A~8E, where contents of a logical unit is 
merged into other groups/erase-units with previously written data; column 7, lines 20- 
36]; and 
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responsive to additional contents not remaining to be updated, merging the 
contents associated with the first logical unit and stored in the second erase unit 
into a third erase unit [figure 7B, steps S120 to S126; column 6, lines 29-61; the 
merge operation is further illustrated in figures 8A~8E, where contents of a logical unit 
is merged into other groups/erase-units with previously written data; column 7, lines 
20-36]. 

As to claim 46, Miyauchi teaches that the system of claim 23, further 
comprising: 

after the step of writing contents of the third logical sub-unit, receiving contents 
of a fourth logical sub-unit to be written into the non-volatile memory, the fourth 
logical sub-unit earlier in the sequence of logical sub-units than the third logical 
sub-unit [figures 7A and 7B show the flowchart of write operation on how the content 
of a logic sector unit is written into the corresponding physical sector of a particular 
group; For example, when the logical sector numbers designated by the host 10 are 4^ 
5 and 6 . the logical group number is set as "1" and the offset addresses OA are set 
and "0", "1" and "2" (column 6, lines 4-7); for example, when the host tries to write the 
contents of logical sector number 7 into the flash memory (see figures 7A~7B, note 
that 7 divided by 4 gives a quotient of 1 and a remainder of 3), and if sector 3 of group 
PGN=1 has already been written with data, then logical sector number 7 (i.e., the 
fourth logical sub-unit) from the host will be written into sector 3 of group PGN=2 (i.e., 
the second group) because this is a " additional write " (column 4, line 58 to column 5, 



Application/Control Number: 10/679,008 Page 18 

Art Unit: 2186 

line 28; column 6, lines 29-61); logical unit number 7 (i.e., the fourth logical sub-unit) is 
later than logical unit number 5 (i.e., the third logical sub-unit); figures 5 and 8A~8E]; 
determining whether one of the groups of programming units in the first erase 
unit is available for writing into [figure 7A, step S103; column 5, line 63 to column 6, 
line 28]; 

responsive to none of the groups of programming units being available for 
writing into [if the answer is "YES" for step S1 17 of figure 7B], merging the contents 
of the first logical unit that were previously written into the plurality of 
programming units of the first erase unit into programming units of a first group 
of programming units in a second erase unit [figure 7B, steps S120 to S126; 
column 6, lines 29-61; the merge operation is further illustrated in figures 8A-8E, 
where contents of a logical unit is merged into other groups/erase-units with previously 
written data; column 7, lines 20-36]; and 

then writing the contents of the fourth logical sub-unit into a programming unit 
of a second group of programming units of the second erase unit [figure 7B, steps 
S120 to S126; column 6, lines 29-61; the merge operation is further illustrated in 
figures 8A-8E, where contents of a logical unit is merged into other groups/erase-units 
with previously written (i.e., existing) data; column 7, lines 20-36]. 

As to claim 47, Miyauchi teaches that the system of claim 46, wherein the 
merging step merges the contents of the first logical unit that were previously 
written into the plurality of programming units of the first erase unit with 
contents of the first logical unit stored in another erase unit [figure 7B, steps S120 
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to S126; column 6, lines 29-61; the merge operation is further illustrated in figures 
8A~8E, where contents of a logical unit is merged into other groups/erase-units with 
previously written (i.e., existing) data; column 7, lines 20-36]. 

As to claim 48, Miyauchi teaches that the system of claim 46, further 
comprising: 

determining whether additional contents of the first logical unit remain to be 
updated [figures 7A-7B; column 4, line 58 to column 5, Iine28]; 
responsive to additional contents remaining to be updated, repeating the 
determining, merging, and writing steps [figure 7A, step S103; column 5, line 63 to 
column 6, line 28; figure 7B, steps S120 to S126; column 6, lines 29-61; the merge 
operation is further illustrated in figures 8A-8E, where contents of a logical unit is 
merged into other groups/erase-units with previously written data; column 7, lines 20- 
36]; and 

responsive to additional contents not remaining to be updated, merging the 
contents associated with the first logical unit and stored in the second erase unit 
into a third erase unit [figure 7B, steps S120 to S126; column 6, lines 29-61; the 
merge operation is further illustrated in figures 8A~8E, where contents of a logical unit 
is merged into other groups/erase-units with previously written data; column 7, lines 
20-36]. 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 7 and 21 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Miyauchi (US 6,430,650), and In view of Kramer (US 6,182,239). 

As to claims 7 and 21 , Miyauchi does not mention that the non-volatile memory 
is one of a NAND flash memory and an MLC NAND flash memory. 

However, the invention of Miyauchi is directly applicable to any type of flash 
memories, including NAND flash memory and MLC NAND flash memory. 

Further, Kramer teaches in the invention "Fault-Tolerant Codes for Multi-Level 
Memories" a fault-tolerant code semiconductor flash memory storage devices including 
an array of individual multi-level cell (MLC) storage devices [abstract; column 2, lines 
1-1 5] as well as NAND flash memory [column 2, lines 36-57]. 

Therefore, it would have been obvious for one of ordinary skills in the art at the 
time of Applicants' invention to adopt NAND type flash memory as well as MLC NAND 
type of flash memory in a non-volatile memory system, because Kramer teaches that 
they offer special advantages [A flash memory with multilevel cell significantly reduces 
the memory per-bit cost . For instance, a 32 Mb multilevel cell (MLC) Flash memory 
storing two bits of data per cell achieves 32 Mb memory storage capacity using 16M 
Flash memory cells (column 2, lines 5-10); a 128 Mb multi-level NAND flash memory 
stores two bits per cell by tight programmed cell threshold voltage (Vth) control. 
Program states have 0.4V Vth distribution and a 0.8V separation gap. Incremental- 



Application/Control Number: 10/679,008 Page 21 

Art Unit: 2186 

step pulse programming (ISPP) gives narrower Vth distribution with a smaller stepping 
voltage (column 2, lines 39-44)]. 

8 . Related Prior Art On Record 

The following list of prior art is considered to be pertinent to applicant's invention, 
but not relied upon for claim analysis conducted above. 

■ Marshall et al., (US 5,832,493), "Flash File management System." 

■ Tomori et al., (US patent Application Publication 2002/0085433), "Data 

management System and Data management Method." 

■ Achiwa et al., (US 5,737,742), "memory system Using Flash memory and Method 

of Controlling the memory System." 
- Sukegawa, (US 5,572,466), "Flash Memory Chips." 

■ Hong et al., (US 6,236,593), "Method for Simultaneously Programming Plural 

Flash Memories Having Invalid Blocks." 

■ Hewitt et al., (US 5,488,71 1), "Serial EEPROM device and Associated Method for 

Reducing Data Load Time Using a Page Mode Write Cache." 

■ Lofgren et al., (US 6,230,233), "Wear Leveling Techniques for Flash EEPROM 

Systems." 

■ Jou et al., (US 5,568,423), "Flash Memory Wear Leveling System Providing 

Immediate Direct Access to Microprocessor." 

■ Miyauchi, (US 6,970,890), "Method and Apparatus for Data Recovery." 

■ Sukegawa et al., (US 5,603,001), "semiconductor Disk System Having a Plurality 

of Flash Memories." 
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■ Norman, (US 5,754,567), "Write Reduction in Flash Memory systems through 

ECC Usage." 

■ Bruce et al., (US 6,000,006), "Unified Re-Map and Cache-Index Table with Dual 
Write-Counters foe wear-Leveling of Non-Volatile Flash RAM Mass Storage." 

Conclusion 

9. Claims 1 , 3-8, 10,15-16,19- 22 and 43-48 are rejected as explained above. 

1 0. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Sheng-Jen Tsai whose telephone number is 571-272- 
4244. The examiner can normally be reached on 8:30 - 5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Kim can be reached on 571-272-4182. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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